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Description 

This invention relates to cathode for, use in the 
electrolytic refining or electrowinning of copper. 

Conventional electrorefining and electrowinning 
plants which use copper starter sheets have an ex- 
isting supply of iron hanger bars. In that stainless 
steel starter sheets are not easily welded to iron, 
mild steel or copper-clad bars, however, it normally 
is not practicable to use existing bars in a conver- 
sion to a stainless steel starter sheet system. 

Welding of stainless steel to copper clad iron 
hanger bars by conventional use of monel, inconel 
or copper (1% tin) as filler material has not proven 
successful. Both monel and copper (1% tin) welds 
exhibit excessive corrosion in the electrolyte and in- 
conel welds cause deformation of the hanger bar 
and perforation of copper cladding to expose the 
core metal. 

Further, welding of stainless steel starter sheets 
to copper clad iron hanger bars deform the hanger 
bars by twisting or bending during the welding oper- 
ation so that the starter sheets will not be suspend- 
ed vertically from the hanger bars and provide 
problems with regard to the electrical contact be- 
tween the starter sheets and the hanger bars. 

According to DE-A 2 550 178 the problems of me- 
chanical deformation and uneven electrical contact 
arising when a valve metal, e.g. titanium, starter 
sheet is attached to a copper bar by means of 
screws or rivets, are overcome by forming the 
hanger bar of, inter alia, copper with a core of a 
valve metal so that a portion of the core is exposed 
along the length of the bar, and then welding the 
hanger sheet to the exposed portion. According to 
one arrangement for doing this lugs formed by cut- 
ting the top edge of the starter sheet bent over al- 
ternately on either side of the hanger bar with their 
distal ends welded to the exposed surface of the 
valve metal core. The copper surrounds the core 
on three sides. 

According the DE-A 2 704 686 said starter sheet 
can be made of stainless steel and the core to which 
the starter sheet is welded can be any compatible 
metal such as mild steel, stainless steel or iron. 

It is an object of the present invention therefore 
to provide a re-usable cathode starter sheet of 
stainless steel joined to copper clad iron hanger bar 
thereby permitting retrofit and use of existing iron 
hanger bars with substantial savings and to provide 
a cathode structure having a good mechanical con- 
nection between the stainless steel starter sheets 
and copper clad hanger bars to enhance weldability 
of the starter sheets the hanger bars and to pro- 
vide optimum electrical contact there between. 

This object is solved by the features of claim 1 . 

Preferred embodiments of the invention are stat- 
ed in the subclaims. 

The invention will now be described in detail with 
reference to the accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a preferred em- 
bodiment of the cathode of the present invention; 



Figure 2 is a section taken along 2-2 of Figure 1 ; 

Figure 3 is a section of an alternate embodiment 
taken along 2-2 of Figure 1 ; 

Figure 4 is a perspective view of another embodi- 
5 ment of the present invention; 

Figure 5 is a section taken along 5-5 of Figure 4; 
and 

Figure 6 is a section of an alternate embodiment 
taken along 5-5 of Figure 4. 

10 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

15 With reference to Figures 1 and 2, the embodi- 
ment of the stainless steel cathode illustrated there- 
in comprises a hanger bar 10 having an iron or mild 
steel core 12 with a copper cladding 14 tightly envel- 
oping or bonded to core 12 from one end of the bar 

20 to the other. Copper cladding 14 preferably has a 
thickness in the range of about 2mm to about 4mm, 
preferably about 3mm. 

An austenitic stainless steel plate or starter 
sheet 16 preferably formed of 31 6L stainless steel 

25 has a plurality of oppositely bent lugs 18, 20 formed 
along its upper edge initially diverging upwardly and 
outwardly at 22, 24 and then extending parallel to 
the plane of the sheet 16 close to or abutting side 
faces 26, 28 of copper clad hanger bar 10 to re- 

30 ceive bar 10 therebetween. The free or distal ends 
30, 32 of lugs 18, 20 are bent inwardly through at 
least about 90°, preferably about 93°, for alignment 
of the terminus 33 of each lug substantially with the 
centre line of the upper face 34 of hanger bar 10 

35 -for welding of said edges to the copper cladding, as 
depicted most clearly in Figure 2 by fillet welds 36. 
Sheet 16 thus is mechanically supported by the dis- 
tal ends 30, 32 of lugs 18, 20 which bear on upper 
surface 36 of hanger bar 10 and are rigidly secured 

40 thereto by the welds 36 to ensure good electrical 
conductivity and to ensure that the vertical plane of 
sheet 16 is in alignment with the vertical centre line 
of the hanger bar, depicted by numeral 38, and is 
maintained perpendicular to the under surface 40 

45 of the said hanger bar. 

The opposite ends 42, 44 of hanger bar 10 extend 
laterally beyond the side edges 46, 48 of sheet 16 to 
permit seating of the hanger bar 10 on electrical sup- 
port contacts in an electrowinning or electrofining 

50 cell, well known in the art and not shown. 

Figure 3 illustrates another embodiment of the in- 
vention shown in Figure 1 wherein an intermediary 
stainless steel strip 44 is interposed between distal 
ends 30, 32 of lugs 18, 20 and the upper surface 34 

55 of hanger bar 10 along the length thereof. Strip 44 
preferably is explosion bonded to the copper clad- 
ding enveloping bar 10 to provide a good electrical 
and mechanical contact between strip 44 and the 
bar 10. The distal ends 30, 32 of lugs 18, 20 would 

60 therefore be welded to strip 44 by fillet welds 37, 
thus facilitating the effective welding of the sheet 
to the hanger bar. 

Fiqure 4 illustrates another embodiment of our in- 
vention in which copper clad hanger bar 10 has a 

65 stainless steel sheet 50 secured thereto by means 
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of lugs 52, 54 and 56 welded to the opposite side 
faces 26, 28 of the hanger bar, as shown more 
clearly in Figure 5. Lugs 52, 54 and 56 have out- 
wardly diverging oppositely inclined portions 58, 60 
and 62, respectively terminating in distal portions 
64, 66 and 68 which are parallel to and closely abut 
the opposite side faces 26, 28 of the hanger bar 10 
for welding directly thereto by welds depicted by nu- 
meral 74 or for welding to intermediary stainless 
steel strips 70, 72 interposed between the lugs and 
the side faces as shown in Figure 6. Stainless steel 
strips 70, 72 preferably are explosion bonded to the 
side faces 26, 28 of the hanger bar to provide good 
electrical and mechanical contact therewith and to 
facilitate welding of the lugs to the hanger bar by 
welds depicted by numeral 76. 

it has been found that low-temperature welds 36, 
37 in the embodiments of Figure 1 and welds 74, 76 
in the embodiments of Figure 4 can be made without 
warping or bending of the hanger bars and without 
perforation of the copper cladding by use of high 
silicon copper such as LINDE 26 (Trade Mark) filler 
wire having, by weight, 3.43% Si, 1.00% Mn and 
0.17% Fe, the balance Cu. Welding wire having a di- 
ameter not greater than about 0.05 inches, prefera- 
bly about 0.035 inches, applied by MIG arc welding 
under 100% argon shielding gas at 1.13 Cubic me- 
tres/hr applying 230 amperes at 27 volts (+ or - 5%) 
by a pulse power supply using a ESAB LAK Pulse- 
Arc 350 (Trade Mark) machine with wire feed at 
285mm/sec (+ or - 10%) provided suprisingly good 
welds which were corrosion-resistant in the electro- 
lyte. The hanger bars were rigidly clamped at each 
end during welding and were substantially free of 
bending or twisting with flat stainless steel sheets 
secured thereto after completion of the welding op- 
eration. 

It is believed the use of staggered lugs allowed 
possible distortion in the sheets due to expansion, 
notwithstanding the selection of relatively iow-tem- 
perature filler metal, to be oriented in opposite di- 
rections along the top of the blank and thus be ef- 
fectively cancelled. The embodiments of Figure 1 
which have about 20 "opposed" lugs bent over the 
hanger bar were particularly resistant to distortion, 
the 3° angle of the lug to the plane of the upper bar 
surface obviating torsional deformity of the stain- 
less steel sheet 

The present invention provides a number of im- 
portant advantages. Steel or iron hanger bars can 
be used with stainless steel starter sheets by 
means of copper cladding the hanger bars and em- 
ploying a novel sheet hanger configuration in combi- 
nation with welds using copper-silicon filler metal to 
provide a warp-free structure which hangs verti- 
cally in eiectrorefining or electrowinning cells. Elec- 
trical conductivity and mechanical integrity of the 
resulting cathode structures are satisfactory and 
provide efficient electrolytic recovery of metal. 

It will be understood, of course, that modifica- 
tions can be made in the embodiments of the inven- 
tion illustrated and described herein without depart- 
ing from the scope and purview of the invention as 
defined by the appended claims. 



Claims 

1. A cathode for use in electrolytic refining or 
electrowinning of copper, comprising; a mild steel or 

5 iron hanger bar (10) having a rectangular cross- 
section providing flat upper and lower surfaces and 
flat opposite side surfaces; a copper cladding (14) 
enveloping said hanger bar; said hanger bar having 
end portions adapted to be seated on electrical con- 

10 tacts; a flat stainless steel starter sheet (16) having 
an upper edge with a plurality of lugs (18, 20; 52, 54, 
56) formed along said upper edge, alternating lugs 
along said upper edge being bent in opposite direc- 
tions to extend parallel to the plane of the sheet (16) 

15 close to or abutting opposite side faces (26, 28) of 
the copper-clad hanger bar, said stainless steel 
lugs being welded to the copper clad hanger bar (10) 
using high silicon copper wire for welding. 

2. A cathode as claimed in Claim 1 wherein said al~ 
20 ternating lugs (18, 20) are bent inwardly to overlap 

the copperclad hanger bar upper face (34) and the 
lugs are welded to the copper-clad hanger bar on 
said upper face. 

3. A cathode as claimed in Claim 2 wherein said 
25 lugs are bent inwardly through about 93° whereby 

lugs define an angle of about 93° whereby lugs de- 
fine an angle of about 3° to the hanger bar flat up- 
per surface. 

4. A cathode as claimed in Claim 1 wherein said al- 
30 ternating lugs are welded to the opposite side faces 

(26, 28) of the copper-clad hanger bar. 

5. A cathode as claimed in one of the claims 1-4 
wherein high silicon copper wire contains by weight 
3.43% Si, 1.0% Mn and 0.17% Fe, the balance cop- 

35 per. 

6. A cathode as claimed in one of the Claims 1 to 5 
wherein at least one stainless steel strip (44; 70, 
72) is interposed between the alternating lugs and 
the copper cladding (14), said stainless steel strip 

40 being explosion bonded to the copper cladding (14) 
and the stainless steel lugs being welded to the 
stainless steel strip. 

Revendications 

45 

1. Cathode destinee a s'utiiiser dans Paffinage 
electrolytique ou la recuperation £lectrolytique du 
cuivre, comprenant: une barre de suspension en 
acier doux ou en fer (10) pr^sentant une section 

50 transversale rectangulaire comportant des surfa- 
ces planes superieure et interieure et des surfaces 
laterales opposees planes; un gainage en cuivre 
(14) enveloppant cette barre de suspension; cette 
barre de suspension comportant des parties extr§- 

55 mes destinies k s'appuyer sur des contacts eiectri- 
ques; une feuille d'amor$age ou cathode plane en 
acier inoxydable (16) presentant un bord superieur 
comportant une s§rie d'oreilles (18, 20; 52, 54, 56) 
forrrtees le long de ce bord superieur, les oreilles al- 

60 teirtees le long de ce bord superieur etant courses 
dans des directions opposees pour s'&endre paral- 
lelement au plan de la feuille (16) au voisinage des 
faces laterales opposees ou en contact avec ces 
faces laterales opposees (26, 28) de la barre de 

65 suspension gain6e de cuivre, ces oreilles en acier 
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inoxydable etant souctees a la barre de suspension 
gainee de cuivre (10) en utilisant un til de cuivre a 
haute teneur en siiicium pour le soudage. 

2. Cathode suivant la revendication 1, caracteri- 

see en ce que les oreilles alternees (18, 20) sont in- 5 
clinees vers Tint^rieur pour surpiomber la face su- 
perieure (34) de la barre de suspension gainee de 
cuivre, et les oreilles sont soudees a la barre de 
suspension gainSe de cuivre sur cette face supe- 
rieure. 10 

3. Cathode suivant la revendication 2, caracteri- 
see en ce que les oreilles sont inclinees vers i'inte- 
rieur suivant un angle d'environ 93°, de manure 
que les oreilles definissent un angle d'environ 3° 

par rapport a la surface superieure plane de la bar- 15 
re de suspension. 

4. Cathode suivant la revendication 1, caract£ri- 
see en ce que les oreilles alternees sont soudees 
aux faces laterales opposes (26, 28) de la barre de 
suspension gainee de cuivre. 20 

5. Cathode suivant Tune queiconque des revendh 
cations 1 a 4, caracterisee en ce que le fii de cuivre 
a haute teneur en siiicium contient en poids 3,43% 
de Si, 1 ,0% de Mn et 0,17% de Fe, le reste 6tant du 
cuivre. 25 

6. Cathode suivant Tune queiconque des revendi- 
cations 1 & 5, caracterisee en ce qu'au moins une 
bande en acier inoxydable (44; 70, 72) est interpo- 
see entre les oreilles alternees et le gainage en cui- 
vre (14), cette bande en acier inoxydable §tant Itee 30 
par explosion au gainage de cuivre (14), les oreilles 

en acier inoxydable §tant soudees k cette bande en 
acier inoxydable. 



so daB die Ansatze einen Winke! von etwa 3° mit der 
oberen AuBenflache der Hangeschiene einschlie- 
Ben. 

4. Kathode nach Anspruch 1, bei der die aufein- 
anderfolgenden Ansatze an den seitiichen AuBen- 
flachen (26, 28) der kupferOberzogenen Hange- 
schienen auf entgegengesetzten Seiten ange- 
schweiBt sind. 

5. Kathode nach einem der Anspruche 1 bis 4, bei 
der der Kupferdraht rnit hohem Siziliumgehalt ge- 
wichtsmaBig 3,43% Si, 1,0% Mn und 0,17% Fe ent- 
hait und der Rest aus Kupfer besteht 

6. Kathode nach einem der AnsprOche 1 bis 5, bei 
der mindestens ein Streifen (44; 70, 72) aus rost- 
freiem Stahl zwischen den Ansatzen und dem Kup- 
ferOberzug (14) eingefflgt ist, wobei der Streifen 
aus rostfreiem Stahl mit dem Kupferuberzug (14) 
.verbunden ist durch "explosion bond 1 * und die An- 
satze aus rostfreiem Stahl an dem Streifen aus 
rostfreiem Stahl angeschweiBt sind. 



PatentansprOche 35 

1. Kathode fur die eiektrolytische Abschneidung 
bzw. Gewinnung von Kupfer, mit einer Hangeschie- 
ne (10) aus Weichstahl oder Eisen von rechtecki- 
gem Querschnitt, wobei die Hangeschiene eine fla- 40 
che obere AuBenflache, eine flache untere AuBen- 
flache und zwei flache settliche AuBenflachen 
sowie einen sie umhulienden Oberzug (14) aus Kup- 
fer aufweist und ihre Endabschnitte auf elektrische 
Kontakte aufsetzbar sind, und mit einer fiachen 45 
Starterplatte (16) aus rostfreiem Stahl, an deren 
oberen Rand Qber ihn verteilt eine Vielzahl von fah- 
nenartigen Ansatzen (18, 20; 52, 54, 56) ausgebil- 

det ist, wobei aufeinanderfoigende Ansatze aus 
rostfreiem Stahl in entgegengesetzter Richtung ab- 50 
gebogen sind und sich auf den entgegengesetzten 
Seiten nahe den seitiichen AuBenflachen (26, 28) 
der kupferOberzogenen Hangeschiene (10) bzw. an 
diesen anliegend parallel zur Ebene der Platte (16) 
erstrecken und an der kupferOberzogenen Hange- 55 
schiene (10) unter Verwendung von Kupferdraht mit 
hohem Siliziumgehalt angeschweiBt sind. 

2. Kathode nach Anspruch 1, bei der die einander 
sich abwechseinden fahnenartigen Ansatze (18, 20) 

so nach innen abgebogen sind, daB sie die obere 60 
AuBenflache (34) der kupferOberzogenen Hange- 
schiene uberlappen, wobei sie an dieser oberen Au- 
Benflache angeschweiBt sind. 

3. Kathode nach Anspruch 2, bei der die fahnen- 
artigen Ansatze urn 93° nach innen abgebogen sind, 65 
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